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(54) COPOLYMER HAVING PHOSPHOUPID-UKE STRUCTURE AND MEDICAL MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a copolymer 
containing a phosphorylcholilne group- containing 
monomer and a silyl group-containing monomer as 
constituents, capable of being adhered to the surfaces 
of substrates such as a glass substrate by simple 
operations, having high durability and high biological 
adaptability, and useful as a material for medical 
treatments, etc. 

SOLUTION: This copolymer is obtained by randomly or 
alternately copolymerilzing a phosphorylcholine group- 
containing monomer of formula I [X is a divalent residual 
group; Y is a 1-16C alkyleneoxy; Z is H, R2-0-CO (R2 is 
a 1-10C alkyl, etc.); (m) is 0-10; R1Js H, methyl; R3-R5 
are each H, a 1-6C hydroxyhydrocarbon] with a silyl 
group-containing monomer of formula II [w is -(CH2)k(k 
is 0-4), etc.; R4 is H, methyl; R6 is a 1-1 0C alkoxy, a 6- 
14C aryloxy; R7, R8 are each a 1-1 0C alkyl which may 
contain a halogen group], and has repeating units of 
formula III, uniformly distributed monomer constituent 

units (a, b), a number-average mol.wt. of 5,000-300,0000, and a (a):(b) ratio of 95:5 to 50:50 
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20 ©M^3-f^ysnfcfe©r*5. 

[0 04 8 ] mriBSMiOT^, fiFCcKJESJ-ittl^ 
[0 049] mtZtJ'y^t Lttt, iimcDX*WtCffll^ 

&ftri>a*^ittt#^*<DftK:. sftffl^itt 
30 tfc K{b^;^«!;A-T^5^-Effi^bU>^?La 

[0 0 5 0 ] milB-fe^ 5 v ^X<bbt^ 

?*t*£<D£&t\*-cftm. bur. sjctti'secrif* 

[0 0 5 1 ] MM&m±bX\X, XT^lsXffl. Co- 
50 if^L/l>o 


13 


[0 05 2] yv<ojim±isX\x. 
> ^jfttt ^60 °cJi(± *c jntf»-r a^ft&ntt^-^-o 

2 4B*HL Sl<«5 0-7 0°Cr6-l 2BSBJ, 
< «9 0 - l 2 O e Cr 1 - 4««t^C iWf * I 10 

(o^m^ao. l-eotJwwa-^KjiMKi 

<te#fifc£#/cfc<£HCO. 5 — 5 OSS%CD*£/jn;LT 

3-^>^*«*p«u cft*«**cci#ii8-iii$ 

S^£KCcm**tt* *>y^S£»*$WiS3i*£/ti& 
fcWB, 3gL<fr*5 0-7 0°C-C6-1 2B#Rfl* gl<(i 

90-12 o°cr3 o^^Ammnmrfictim* 

[00 5 4] n-T* -f >^£>£ £WM(0:&ffi£: ITii, 

^wofts^t* o . i-8o mm% **x»*r«B« 

x -f 9 ^ ^ - h ^ * c ± #r * s. 

[0055] ^wmmmmmwmi&t itit 

^?&&o 40 
[0 05 6] *««il«!»i»JI*"riS*RWR«i L 

WWiLtf. AIB, jfiuKSe. AIi#18, 


(8) . , «pPH¥9- 1 83 8 1 9 

14 

[0057] *^<3DSRffl«f4«, *** y y > 
Huh, <SSI»ih^^*4^oEISffl«*4iorffiffl-r 

[0 0 5 8 ] 

y )imm±^mc^r & c £ cc j: 9 &m 3 
y *a y >sw»*«ffi»*juj5aE-r*^ffl»jfit a 

[0 05 9] *fc, *»?HC0EjKfflt*S«, h?IB^-7^ 
[0 060] 

[oo6i] m^m 

mstM^^mmmmc:t^>^v^^o. 270M 

too 

[0062] *s-?~&fcmt 

[006 3 ] 
[^3] 


r» „ 

■ f if \ \l-r 2 ,1-f i v 1-r if l-r 2 - (2-r i -r- 


2)f?-|(l-rJtl-r 2 ) 


-r2-(2-n-r2)fi 


(«) 


(9) 


9-183819 


15 

[0064] gffi^ftgjjg l^y7-TOi/^F 

•=e^v^ffl^<h«M^i*ffi^cDiig^ (h) <fcO^ 

[0065] 
[&4] 


16 


rif?+fif 2 


rif?+2f,fa+r a fa 


(h) 


[006 6 ] run number 
run number<DfiiR«Hijlfi5K (e) <=t 0 5}cto/c 0 
[006 7 ] mSOft 1 - 1 a- 1 - 1 b 2- (SZ? 


10 


*) h <b, 3 - U £^ya-Ou*+ 

2- O^^'JP^^) X5M/-2' - (h'jy 
?-;l/T>*~:*) xWX7x-h («T, MPCi 

^tv^i/-ho. 4g£fliR, 6 0 -cr^s^st*- 
*n-en<D*-/v-iftKS:aijs(/v i^mi, sis* 

**«ftHs^ «iaf*, x^aiafes^/c i 30 

»6n/tfe<D3WMPC<bM3MSi<D^S^fls:r*5C 

[0 06 8] I R : 9 7 0 cm' 1 (N* (CH,),), 
1 090 cm" 1 (C-O-CK 1170cm 1 (Si 
-O) , 1 240 cm" 1 (P-O), 1 7 2 0cm 
1 (C = 0) 

GPC : wmfrf-m ; 5 8 0 0 0, fifi^^FS: : 
14 5 0 0 0 

mote. nm^^<DMPcmf&mat<D^)^m\to, 

6 1 r*^/c 0 

[0 06 9] ^^CC. MPC^ey v-CDf±jA^;U^ 

^0. 9 ±utcmmmtm'ELxn&*:'iT-?tc 0 
n/c2^j(Dsm^^n-en^j56F'j 1 - 1 a so* 1 - 1 b 

[0070] mmwi ~2 a-1 -2 b 2-(T«;;l- 
;*^» x^;l/-2' - ( HM^T^*-*) 

50 


MPC(DKbO(C2- (T x*Jl/-2* - 

APCtBSffcr*) *, a/cM3MS(D«t>otc hyy 

C\ $6tC t -^;Wn*- tf^tXU— r 0. 4g£ 
1 . 6gi U /effete, 1 - 1 a - 1 - 1 b tmm 

tcmtuxm&in^tc. »6>n^2«©*s***n* 

1 - 2 a&O* 1 - 2 b <b or, m 1 fcTn-r. £ 

/c mt>titt&m&&<Di Romffi&mmTvMw 

$>-itc 0 

[0 07 1 ] I R: 970cm" 1 (N* (C H 3 ) 3 ) % 
1 0 90 cm" 1 (C-O-C) , 1170cm" 1 (Si 
-O) , 1 240 cm' 1 (P-O), 1 7 2 0 cm 
- 1 (C = 0) 

mmm 1 - 3 a-i - 3 b x^;u- (2' -mm* 

;UT>^^tfx*;i/*x*y;i0 77b-hi, hvy 
r * 5> fcT r. ? > <t CDftfi^-i* 

MPCORtD0CCX^;U- (2' -h'j^^T^x 
*J.*jV#X*!/j|/) ?^U-b («T. EPFiWf* 
T&) *fcM3MS<&«*>DfcV3MS*ffll», 3 
hlC t **i/tr^U- b 0. 4g£rl. 2 

g «b otemt. mmm i-u-i-ib tmmcmt 
oxm&zft-ott. mhtitc2m<Dmm^ti^tmm 

mi -3 aMl -3 biUt, il^t 0 £/c, tf 
e>n/c*i^($0] R^i'J^SmtiWTOjlO^^o 
/c. 

[0 0 7 2 ] IR: 970cm" 1 (N* (CH 3 ) 3 ) , 
1 0 90 cm- 1 (C-O-C) , 1170cm" 1 (Si 
-O) % 1 2 4 0 cm" 1 (P-O) , 1 7 2 0 cm 
- 1 (C = 0) 

9mW 1 - 4 a - 1 - 4 b 2- (p-tf^;U^>^ 

x*;i/-2' - (h^^;l-r>^t) x*;i/* 
X7x-hi, (3 - >#£MJ p-f;l/*^:/afcVl>) 
b 'J ^ h*^>7>i0)ftl^ 
MPC<DftfrD&t2 - (p -ex;K>^) x*;U- 
2' - (F^W>^t) x*;l/*x?x-b 

la-l-lb iEiaccaf^UTS^4tf t#e>ti 
^2«©IS*S:^n-etiSB«Wll -4aWl-4bi 

3BIS*« WTOM 0 X$> ^ /Co 
[0 07 3] IR: 970cm" 1 (N* (C H 3 ) 3 ) „ 
1 0 90 cm" 1 (C-O-C), 1170cm" 1 (Si 
-OK 1 240cm" 1 (P-O) > 1 7 2 0 cm 
- 1 (C = 0) 

1 - 5 a-1 - 5 b 2- (y^^'ja-fM* 


17 

£) ftfflc»fc<ftw. **fe#J 1 - 1 a- 1 - i b tmmc 

[0 0 7 4] IR: 970cm" 1 (N* (CH 3 ) 3 ) , 
1 0 90 cm' 1 (C-O-C) , 1170cm" 1 (Si 
-O) , 1 240cm' 1 (P-O) , 1 7 2 0 cm 
- 1 (C = 0) 

11-6 a - 1 -6 b 2- (^^^yn>f;^ + 


V) x?*;b-2' - ( b V M^frT^*-*) X^JU^ 

^7x-hd: 4 (3 - ^^^';n^;i/^^ey^nt';u) 
M 3 MS OK (3-y*^ 'JPW+^Pf 

*) *fflc»fcf6«, mm\ - 1 a- 1 - 1 b tmmc 

1 - 6 aS^ 1 - 6 b t It, ^ 1 CtTjVr. £ 

[0 07 5 ] I R : 9 7 0 cm" 1 (NMCH,) 3 ) , 
1 0 90 cm- 1 (C-O-C) % 1170cm- 1 (Si 
-OK 1 24 0 cm" 1 (P-O) % 1 7 2 0 cm 
1 <C = 0) 

ItXtm 1 - 1 a - 1 - 1 b 2 - VujJl** 
is) x=^-2' - ( b V J?-)l>T>*:~*) x^U** 


(10) - „ ^53^9- 1 8 3 8 1 9 

18 

M3MS©RtoOCCV3MS*ffll^ */ct-^^* 

»«l-la-l-lb traa«:»ffiura^*tT^ 

/Co »6ti3ft2«©»*«:**i*tlJt««l - 1 aS[>' 

<£> I R<0«®ft*tt«TOil 0 o te. 
[007 6 ] I R : 9 7 0 cm" 1 (N* (CH 3 ) 3 ) , 
1 090 cm' 1 (C-O-C) , 1170cm- 1 (Si 
10 -OK 1 240cm" 1 (P-O). 1 7 2 0 cm 
- 1 (C = 0) 

tmm 1 - 2 a - 1 - 2 b 2- (T ) x* 

b<h, 3- (^ 'jP-fW+^Ph:;l/) hVVh 

MPCOftbOJCAPC^, *fct-^;ww 
+->tV^^h0. 4**1. 6gil/di!lit HJfe#J 
l - l a- l - l b ±0«te»ftor*£*tTofc. » 

hntc2W(omm^tn^titmmi -2 a»»i -2 
20 biit, «iccstr. fi^n/c^i^iR 

[0 07 7 ] I R : 9 7 0 cm' 1 (N* (CH 3 ) ,) , 
1090cm' 1 (C-O-C), 1170cm" 1 (Si 
-O) , 1 240cm' 1 (P-O), 1 7 2 0 cm 
1 (C = 0> 
[007 8] 
[^1 ] 







nm 

1 





#2 



run 

m 




■v- (ft 




num- 






— 




ber 








r* 


00 

(m) 











&m 



MPC(0.6) 

M3MS 

0.99 

0.76 

0.62 

50 

35 

0.61 

58000 

*ftWl-lb 

ypc(o.9) 

M3MS 

0.98 

0.95 

0.90 

18 

31 

0.90 

70000 

£ttffll-2a 

APC(0.6) 

V3MS 

0.59 

0.62 

0.57 

61 

24 

0.43 

14000 


APC(0.9) 

V3MS 

0.61 

0.63 

0.86 

26 

29 

0.84 

7000 

3g|fcWl-3a 

EFF(0.6) 

V3MS 

0.003 

0.002 

0.50 

100 

29 

0.50 

15000 

2SftWl-3b 

EPF(0.9) 

V34B 

0.006 

0.003 

0.51 

97 

15 

0.54 

10000 

M&Wl-4a 

VPCC0.6) 

M3MS 

0.51 

0.27 

0.60 

68 

36 

0.60 

55000 

*IfcWl-4b 

VFC(0.9) 

1QMS 

0.53 

0.28 

0.85 

29 

28 

0.85 

68000 


MPC(0.6) 

M2MS 

1.00 

1.08 

0.59 

47 

22 

0.60 

56000 

»fiWl-5b 

MFC(0.9) 

iEMS 

1.00 

1.19 

0.88 

18 

32 

0.90 

71000 


MPC(0.6) 

Ml MS 

0.98 

1.04 

0.59 

48 

35 

0.59 

57000 

-£g£0U-6b 

MPC(0.9) 

M1MS 

1. 00 

1.20 

0.90 

18 

28 

0.90 

69000 

ttft#U-la 

lffC(0.6) 

V3MS 

40 

0.009 

0.98 

3.2 

28 

0.98 

51000 

ItttWl-lb 

MPC(0.9) 

V3MS 

52 

0.005 

1.00 

1.1 

34 

1.00 

59000 

Jfc&tfll-2a 

APC(0.6) 

M3MS 

0.0006 

210 

0.007 

1.4 

25 

0.002 

32000 


AFWQ.ffl 

ms 


345 

0,034 


n 


18000 


[0 07 9 ] »1^7^M»2^7-«: 

[0080]MPC:2 - {J $ 2 'J a A >l>** Ss) x 
^Jl/-2' - ( h ';>f^7>^^^) x^;l/?^x^ ^ 

APC: 2 - (7'JW + t/) i^-2' - ( h 0 M 


50 


EPF : x^;l/- (2* -FM^T^^x^ 

3^X*»; >\s) 771/- Y 

VPC : 2 - (p- t'x;U^>^Jl/) x^;l/-2' - 
M3MS : 3- (J Z & V )l>***s'7a\z')l) 
V3MS : hV^h^^x;k>7> 


(11) 

19 

M2MS : (3 -M ^'jn^W->7'Pk'Jl/) t>J 

Ml MS: (3 -jt*&vaj)l>**is7av>]s) A V 

1 - 7 a - 1 - 7 c 
MPC (81*^7-) iM3MS ®2«tyv-) t 

frht**). mpc*ji/#*o. 6 ^mutc^s v-ig 
& RjE««<DttiB <y;u£«<D*r*o *aarwsLr 

PC<bM3MS4©ftfi^»^*-SCiftStBlLfc. * 

fc. nsuftjRW^a»5 8 . ooo, mm.w&a 

1 0. 00 0T&-o/t o 26&c v 

MPC«fiW(4©^*W0. 6 1tl>ot 
[0 0 8 1 ] £60C, MPC^v-tDfti&^-rt/fl^ 20 
*0. 9M0. 9 5 4L/fcflSttra«CC»f*bT«^* 

a, 1 - 7 b&tfl - 7 c 4L/T, ft2CC*Vr. 
[0 08 2] tyggjjj ~ 3 a- 1 - 3 b 
MPC^:^^-CDf±jA^;U^^0. 15&2>'0. 9 

8 1 Ltcmmmm 1 - 7 tHawiff ur*^*tf 

1 -3biU, ^2tC^To 
[0 0 8 3 ] ^SteWl -8 a-1 - 8 b 
VPC (Iffl^v-) 4M3MS ($2^t^) 4 30 

^52 0 gtct -^Wt^t'A'U-F0. 4g 

#a*SBftOfc«. 6 0°Cri 0B*PflftS£3i*/c. JS 

o%rf#/c e i R&^GPcasjEitfi^ f#^n/c4><D 

^BPC<LM3MS 4<D*S^ttT*4C4*flieL/ 

/to */c ki/c^^i«5 3, ooo, mm 

W^1W9 8, 0 0 0t*o/c o ££CC V 40 

*<DM P C ffif&mGL<D*:)\sftmte 0 . 5 1 V & -o tc. 
[0 0 8 4] VPC*S-?-<D{±&fr*:J\sftm 

*o. 9 5 thtcm^mmcm^uxm^n^tc n 

htitc 2 m<Dt£gkZ*tl?timmm l-8aMl-8 
bilt, ^2^T e 
[008 5 ] titi&mi ~ 4 a — 1 - 4 b 
VPC*>^-(D{±&#*Jl/#**0. 2 5M0, 9 
8 4 0/cf6«*ftW 1 - 8 4PI«lctRftLTS^«rfT o 


- 1 8 3 8 1 9 

20 


1 - 4biU, 3l2{C7jVr. 

[0086] 

[^23 










fis — y 

HA. 


«c — ^ y 

number 





#-7i2: 





mm 


(%) 

(Mn) 



m 



m 




its 

fife 



0.60 

85 

58000 

0.61 


51 

O 


0.90 

83 

67000 

0.90 


18 

o 


0.95 

81 

70000 

0.94 


10 

o 


0.15 

87 

48000 

0.25 


36 

X 


0.98 

84 

72000 

0.97 


4 

O 


0.50 

84 

53000 

0.51 

69 

71 

o 


0.95 

86 

66000 

0.94 

12 

10 

o 

Jfc«£tfll-4a 

0.25 

82 

45000 

0.30 

51 

53 

X 

«3»Wl-4b 

0.98 

86 

68000 

0.98 

3 

4 

o 


[0 08 7 ] Jt«W 1 ~ 5 

M3MS(DffcbD«: (3-y^^'JP^m^Of 
ju) h y *oo^>*JBitfdftW:, JU6Wi-7c4 

■C, »¥ft»?i7 5 000©MPCi (3-^^^V 
[0 08 8 ] tbtgW 1 ~ 6 

M3MS0Dft*>DlC o-yf^yowt^'Dt' 
h l/*PP^>*JBl>/dfttt. J^^fl 1 - 7 a 4 

[0089] mmm -9 Qjaa^)' 

MPCcM3MSc^6^C»3MPCW$0. 6tClH 
Mistc*s^-m&%9<ORt>K)liC. MPC, M3MSR 
Zfn-'J^frJ *) \s— h<D*:>ltb&4 : 3 : 3&C& 

8 5 °/oT|j 5 3 0 0 0 (DM P C , M3MSR 

CXn-^^;l/^^^yu-h<D3 5EftS^f**t#/c. ^ 

[0 09 0] I R : 9 7 0 cm" 1 (N* <CH a ) ,) , 
1 090 cm- 1 (C-O-C) % 1170cm- 1 (Si 
-O) , 1 240cm- 1 (P-O), 1 7 2 0cm 
- 1 (C = 0) 

m^mi - 1 0 QjcftK^tf) 

MPCiM3MSc^f)^DMPC^$0. 6tcW 
KL//c*^^-ig^ORt>^(C, MPC, M3MSS 
?>^^U>cD^rJUJ:b^4 : 3 : 3 ^^CiJilSib/c 
■=&^^-iB^«*fflC^«tt, ^SfiCT 1 - 7 4|Bjfl{«8 

-fS5 5 0 00©MPC, M3MSSO'^f UXD3 7C 


(12) 

21 

[0 09 1 ] IR: 970cm" 1 (N* (CH 3 ) 3 ) , 
1 090cm' 1 (C-O-C) , 1170cm- 1 (Si 
-OK 1 240 cm- 1 (P-O), 1 7 2 0 cm 
" l (C = 0) 

mmmi - u-i -8 bvn ^n/cfti^Mx^y 

ssspoc *o. 5«s8B<tn«o. inmmtzmti 10 

^ 1 N©*BMb^ h y A*»»rijfe»ute 
1 o#ia?f?su a-f^^, 

E©aaTO*^*m^«aH©lR3|tt«:*«>fc, IKS 
[0092] Sfc, 3-: r<i>#m.&<DfJJ*-tf5Am 

m<D »; >^rs£ s 1 0 0 nmwtn<D^ffi t 7ktpicuft 

»*ft«:j:0a!J5£U W#*jfc«rrse<fc«: J: 0 , 

^ ( 2 p ; 1 3 4 e v ) <D&mrj;hvtctmm&£mjg. 
'rfflffiL/febr-^gfiK i a, i o 0D#fffl8Sn^i^7k 

fHC{»JS l//c«Cca95E L/c b'- I b % RCfffl*f» 

Klb/l a<D[fi£fl3tC^\ I b/I aCDffltt^S 

[0093] m&S^MMM^MM 

T. F I TCiBg-T) i+^taftCCftfttO. F I TC*S 
mK&Zmmistc* C<DF- I TC«aSta*4 0. 2mg 
/mlgSUCJ>i«l(pH7. 4) ^ccn^-r 
^>ysn^^-#^x&^(DKK«4jS«L, 4°C 

&\* % -fe;l/*«:HtflBF I TC®t3MR{*%0. 2mg/ni 40 
l^»U/c'J>K«»^4SI/cb, 4X^2 40$ff!H> 

[0094] 
[S3] 


^¥9- 1 8 3 8 1 9 
22 




KM**- 



(ng/cm a ) 

la 

rb 

Ih/Ia 

^fiS^l-la 

4 

305 

302 

0.99 

3£6fe#Il-lb 

3 

344 

351 

1.02 

2HfcWl-2a 

5 

289 

280 

0.97 


4 

334 

331 

0.99 

l£8£#ll-3a 

4 

302 

308 

1.02 


5 

301 

301 

1.00 

■ ^&£9l-4a 

5 

304 

307 

1.01 


4 

322 

328 

1 .02 

^fife^l-5a 

7 

309 

272 

0.88 

32fc#!l-5b 

5 

340 

296 

0.87 

^^l-6a 

8 

302 

245 

0.81 

3S&#fl-6b 

6 

332 

262 

0.79 

«6«1-7b 

4 

307 

307 

1.00 


3 

343 

310 

1.01 


3 

355 

337 

0.95 


5 

302 

299 

0.99 


3 

342 

335 

0.98 


[0 09 5] it 3Sffl 2 

mm i — i a~ i -5tf#6nfcM^(*, ro'mp 

[0 096] 


[H4] 



serais 



(ng/crn 2 ) 

la 

lb 

lb/la 

JfctfcWl-la 

50 

134 

27 

0.20 

Jt#*#il-lb 

56 

121 

22 

0.18 

J«*e9l-2a 

51 

140 

27 

0.19 

WW91-2b 

47 

156 

37 

0.24 

i£tfi#»jl-3a 

35 

205 

92 

0.45 

tt3tftWl-3b 

28 

315 

104 

0.33 

i£$fcMl-4a 

42 

211 

82 

0.39 

tb**Bll-4b 

33 

302 

91 

0.30 

tt$#IJl-5 

55 

305 

30 

0.10 


60 

122 

12 

0.10 


78 

0 

0 



[0097] mum 3 - 1 

mmm i-ib r» 1 om%#*» 

1 m L ^*»3fr¥*k^€r, 9 
0 o Ctc^t/cri-^^>^?g^5^S«L,/Co ^ 
-fw>#te7»* ^U**r«<ifc»U 7 0'CC6 

if\h/ \ amzmmutctzz. -en^n3n g/c 

m 2 , 1 . 0 1 -C*ofc. 
[0098] TOM3-1 


ft 


(13) 


23 


*jhr*9 - 1 8 3 8 1 9 

24 


1 <hH«tc-te;U*=i-fv ^-T4>#m<D^ * 

[009 9] IHfegO -2 

soktii i - i b r»6n/c^Mtt© i osm%7K^?g 

7K^*ri5fe^U/cX"r>UXS ( 1 0mmx2 5mm) 

«2iBI«CC»e»»<HI*j|J5iU^:iC6, 6ng/ 10 
c m l ~C$>r>tc 0 

[ 0 1 0 0 ] t\M(Otctb. x-r 4 


[0101] |gfiSffl3-3 


mmm i-ib *cf#6n/c^fi^<*co 1 oii%*jgi 

7tag»rgfc^L/c;tf^Xtk ( 1 8mmx 1 8mm) 

f--/>y»*cci o»iH»«ofc. =i-f--f>y» 

L/C, **0i|2 4H«(c=i--^-f >^)B<DSB»«W« 
ail/ciC6, 8ng/cm l ^$>o/Co 
[ 0 I 0 2 ] J£K<D/ctf>, x-t ilsV^Ltt^ii*?* 


7P> h-^-^cD^^r 


< « rtT7E«a 3-7-1 U*>r>*f 
I 1 I 202-^ 

< (*rfj«0 2-20-3 


< « 02- 17- 14 

TWMEFffr/J^AJH 5 TS 6 #20^f 
*^tf/J^fli±**ffr6 -5-9-201 


